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Examples demonstrate administration of the EPO - 
in zeih and polymer microspheres to dogs and monkeys, 
with appropriate increases in blood levels and an 

increiase in reticulocyte counts. - 1 > 
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Brief Description of the Dravings 

Figvure 1 is a graph of the blood serum levels of 
EPO (mU/ml) over time (hours) in dogs subcutaneous ly 
administered EPO in zein microsphere^ • 
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The prolamine microspheres have; 
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with desirable properties,; such as a selected ' ' 
degradation rate. The prpfeess for making the ' ; . 
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require high temperature heating or croasi- linking 
which could, degrade material to, be incorporated,; 
Moreover, the microspheres can be designed to be 
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;=» Jig ■ 

*■; !3i 
;li lili 

"'J *Jl 

V'l ?rt 

'» I . '•■ 
IS. iJi 



'il 1:' 



jit 



<-JI 
•1 



IS : 



'li 



tCi 



6.-' i 



J. 



li 



n 



12 n 



at 



2/20/2008,. EAST Version: 2.2.1.0- 



» ■• 
J. 
J" 



-t. 

'V ■ t • 



C00024041.002 



!,- =: "'■ _..!: '" . " l:t. ... ■ -.- ' ". " ■■■ X> .- 

"■. .if' '"i i:^ : -C: • 3n ; . '• • h¥ . 



-l-j ■! "I * _ * :■ "I , ; ^ ■ i ?J ^ p3 

• >* * 



••" v.. • ■■• ..1 ti' ■"».>■ ■"' :mi !■» " ■=» "" >■.'• 



if: 



:i< ■ 



apfsif if of9«fii6:;; oar phag^eytie ^5e|:Il|:; );l*te- iiqrplqe^ieres 

be : attaiiceiil andypt" deg^ided to^^ t^e his^ of 
the^ iliAwitlry^ tract or (enizyiil&li^iljnjl/t^ .^bioodf i.i 
t#rg|ktincr^ o£' a. sita, for. if#]Ljeai5(«v:'(md^ ptuiigpeytioC -■- 
oell8> liiucpsal meinbra 

opittrallad time, and rata b£ rale^&ae of ^^'4^ 
Xiii«K>iqppratlo» of SFO into aicropartlolaa* 

EPt> cpntainiAg micnrps|alxera^ 



" 'ih .' Vit -ij; ^1 • " !!;; ■ 

: .i iili • ii: :i" . ■ ' J\ 

"-;! ■ ': 1' ■■ ! V • ' i-i 

v. : ■ .. •• ..■ '• .... ■■ r ■ , ■■ •• 

?iS ".! ia . t::i , , " m ' .; in! 



iiri 



.! 1 



ittt I.T* 



(ri II I.- 

I!r I: I 



■ ;i • !:f " !•■ i!E ■ ' -HI' 

ii" 'ij] . ' " f'i! : U ^r'. . t'.'; 



^ri 111 



... . ^ . nierpapliaraci^ vharain thesiatProsphari^^' oPntiiirtlha- ■ tl^ ■ ■ 
BPQ> ia. dluix^ot4ari2ad^-: by aiMrt5ained..''o9^^ 



! J! . !;* 'SSI 



■■Ii. 



"1. ■■ ■ 1.4 " ■ :: ' -ta * " ) I 



m\ ,.«!■;. -.^^ri-prafei^^ polyfiw 

ttm^ m±aisp^^ . hBVB -m- diaaatar of rlesi t^iif -cma 
;iiW^r^^ nicrOM, wost^Jprafeari^ 

.sayanty.^ 

suitable fm* injecticm throttbg^ a 23Hgaui# headM 

•J! =■ ■ • ' -J' •- ■ ■ *i iM r a I- • a i;u t u t rt 

J^vlesis ^^thaii ylS'O im in diaAeter:)>; and: tlui 

^^^^ 0-01* by weigh* .up^^ta ai^ ^• 
ibjr weight EPO. " ■ ' ■■ ' . il *' "* "" -si 

Afr used herein^ ^nicrp**^ refers to a partiisle^ - 
having w diameter of from nanometers to microaet^s^ ^ 

Microspheres are solid spherical pairticles; '"^ ^- 

itticr opart iples are particles of irireg^ilar pr n^ 



f^'j ifj rrM t »i 



spheric4tl' shape* A .nicrpspliere may; have* an <mtfar '"^ 
cpating of a different cpmpoeitionf mn the " : : : 

originally used to form the nicrosphere, ' IJttleiia ~- ' • 

eneoinitieiir; Dicr<^ th« t«rii nierppartieles , . ' < 

can be U8/^d to^^ e^ microsplleres^. . 

and' nicrpcapsules • Microparticulates . are specifically 
referred to when describing izregulaxay. shaped polytter 



t 



2/20/2008/ EAST Version: 2.2.1.0 



C00024041 .002 





(1 -t 

- 1 



WO 93/25221 



... « I. 



IN tiH 



PCr/US93/05^ 



-5- 



!j'f 

ii"' 



or:' pblyiioier-drug particleisi • Mictppapmlm^^ - I 
spbBrlcal shaped pblyaer di»yi(Bes :hayjj)9/ a ^ 
core 9^^ doTB'^ot a:';dlffirent^'Jpolyi!ief tiian thei!;oixt;ar 
' shell., *fcamik>slte..mic^fl^^ is 'a. 'l^icxtHSi^e^ ""' 
fdrned di at least- two dif fotireiit xnateri^is,! either ! a 
pr(M:#lri'' 'and >:\|>dlymer "joir: tiiirtf prc^ejiiir 'l'HA,!,i^po^^ 
,1^' ah . aggiregiation oiC' : iiilciirpi|^eres madiS'. ;ei|. licieM^ 
hereihi;. teundii^by materikls khoim .:itO:;» tlib^ 

pujrpose* . =]!! - ,'■ jii. iwi ■■ ; . 



1 



l-ir .til 



•11 



.1. -As.^ .used-.. her "sustained^-- br .^^i^tettdjiSMl^'-^ - - 
rckleaise of the £PO>can be continuous or 



11 Tt Ki 

- « :::t 



W ■ iff 



Ibiie oi- :mdre.-' types ol pola^er -ccmb^ 



"^*'~'"^b2r '*idteifee^ . ^ . fi^ ; 

ptheri^roodifiCfS^Qiim 



1 «.. Ill 



■iris -ooBihiniBitibh 



'WK .. . ' - Ti: ■ it* . . ' -rtt , ' 



i^- 11.-* 



* ,*> ^* I- - - V '•■ . • 



lly- to jw^p^tiqe^s^tt^ ■,^::^Mr ::i^ ■ 



HPO can be incorpora^^ , . 

the^ micr68phe]res.i; " (?)>-|li^bf!^^ 



nil •.. . ■ ii. f-; / 



it- 



"A 



'is. 



ii-'! 



•fa-- 



!<<< 



•r* • / -Ml 

iiii ; • :=! 

:'ri . 



I '1 f ■■ 



•a 



Ii) 



t2 L 



natrix 

... • . ■• 

surrouiid^d by the polymer which tbrns^ ' the^ 
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= £P0 can be incorporated as particnalates or by ' 
OQdissolving the EPO with the pplymer. Bfulk EPO has a 
siMseitic^ activity of 120>000 to lea^ oOO tUnits/i&g^* - it 
id; ihcorpbrated into poiyner to a pbndentratlon of 
between 50 and 40,000 units/mg poiyner.^ ixi th0! ' " 
preferred embodiment for oral deliver^, , EPP is 
dissolved with zein in an aqueous mixtidre:, of ethanol. ; 
Zein is dissolved in an aqnieous organic solution in a 
concentration range of 3-»15% (w/y) with the pjref erred 
concentration of 5*8%.. Stabilizers can' be 
incorporated by addition of the stabilizers. to{ the EPd 
solution prior to lyophiliziation. 
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p0l3Pt^/abti^ agent solution is then added' to an 
agitate<l OD]itiJuiou» pHa^e lAiichi^iff mmally aqueous. 
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^^^f^^^ period" of several-' ■ 

hours or ■^warei^ thereby d^siting the polymer arc^und 
the' cbre material Solvent can be removed from the " 
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or by the application of heat> as shown in U.iS. Patent 
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tenqoerature, pH^ ionic strength or. tl^ 
preoipitaints; Por exaiHpIe, U.S. * Patent Kb, „ 4 , p75;80b, 
et ial*^i describes the fomation' of p6iy(IaGrtic^c»>^ 
glycoiic) acid iidcrOspherea:ephtaining act 
proteinsv protein is first dissolved ih'the 

aqueous phase of a water*ln-oil emulsibh 
as a solid in the polymer phase; Polyiier Is 'then 
prTCipitated around the agiieous droplets or drug - 
particles by addition; of ' a; non-solvent polymer 
such j^s.^silibbne oil • This' final produdt, as with most 
phaae^ separation techniqu.es ^ is in the form of a '! 
microcapsule* Hicrocapsules contain a core material 
surrounded l>y a polym<ir mmbrane capsule/ . 
Microcapisules are not the preferred eiabodimeht for 
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SEKtay dirying, . biologically !jicti\b;^i^^ inay be 
denkttared during tbe-iiroc^ 

^Rapid fireising;^ .fli»ivi»t.i»-ei^^ 

A: method f or maJting EFO micrp^^ having the 

desix«Mdt char^etf^ 

NO^ 5^010:^400 -to ::60iBb«3t 

vli^cb. .are^^i iiK:0rt>dta^^ • ^^ '.i 

:/Fhere are.Stwoi- 'Swrinc^pi^ ^eJ^i;"^-^.; -.■ 
'systeiB for .»akiih^:Jiii^ ^j^ij^. 
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are atomised: usin^ ah /ultraspnic device'^ Intp^li 
liquified gae> ^^^nip' .atpmi^ed:^ pu^ 
their contact the liquified jras ( liquiifc r^lyr? 
f pruning frozen spheres w These sink to surf £ic^ of 
the frozen noh^solyeiit (ethanol fhe liquid; gas ia 
evaporated and the spheres begin to sin|& intP' t^ non-* 
solvent as the non-solvent thaw8> The solvent in the 
spheres is extracted :into the npilf solvent tp f bra 
microspheres containing the agent' to be i^ncapBulat'ed. 
^Other non-sPlvehts such as hexahe are addid to the " 
non-solvent (ettianol) to increase the ratP of solvent 
esctraction from certain polymers Where :,aps>ro^iatit^« : 

1 .• t.. H. ' ' I ^> ill t J& ■ tl 1- »■ I* i.! 

for example/ When spheres are fprmed of jpolylia^^ 
co-glycolide polymers. The liquified „gas qah^^bfl^ ^ - 
liquid argon ('ia5.6«;c), liquid nitrogenf (r-X??-f*cy^ 
I liquid oxygen (-182.9*C) or any other gas that results 
; in th,e immediate freezing of the atpmized partifCl^s V 
into frpzen spheres. '' Oxygen is not preferri&d:; since it 
is. explosive and may cause oxidation pf the protein. 
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polyaftr can bet substituted: ^br ths cunAinstloh of 
iiquif led gas-frozen; no^splvahtr! : 

temperature of the ii^qiXvier/^ 

- .;;ih bptft dnbodijmt^ it;^Jis;,l4M?fc^ 
polyaer/active a^^ ff tMjBfl^ Iju^^ 
contacting th€^ cold a|M ttt«^ bi ^ 
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extraction of the solvent from the microsbheres* 
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Table 1 shows some polymer/ solvent/ non^spl^ systluiis 
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!:i All vide range of sizes of microsii^eres can be 
aade by° varying the dz^l^^ f csr (uaiq>lev by : 

are desired, the epherva^ -can bf ja^ a f 

syringe directly Into the cold-liquids Iw 
inherent^ viscosity of the polymer^ solution can also ^ 
result in' an Increasing microspheres size. The size 
Of the spheres produced; by thief process caii range f ron 
greater tl^an 1000 to 5 microns iri dia»^ A 
preferred size range for injeistable microspheres is';' 
from 30' to 180' microns in diameter. The microspheresi^ ' 
made by this technique are spherical in shape'; 
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retain their structural integrity ''1^^:''i^oinq^ 
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slower release and shorter matrix lives. 
■ The release Of the EPO f ron thes4i^ 
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systems can^ occur by two different machanisms; The 
drug can te released by diffusion; through' aque^s;: : 
filled channels' generated in the- dosage form by' th«k ' . 
diBi|olutioh Of the drug or by ypids criwtiBd, by thei! ; 
removal " of the polymer solvent: during the original ^ ' 
microencapsulation. The second nechanisia is enhanced 
relaiase due to the degradation of the polymer. With 
time the p^olymer begins to erode and generates 
increased porosity and microstructure within the^ 
device. This creates additional pathways for drug 
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The release rate can also, he qpntrpiled ^ 
varvino the loading of ISPQ within the microspheres. 
Increasing^ the loadtng:wijli;; increase the netyoirtC: pi ™ 
intereolinectlhg chaithele 'formed upon, the dissolution^ 
of the drug and enhance the release of: drug from; the ^ 
microspheres. The preferred range of; EPO loadings is 
in 'the range of 40 to 40|00p ynits/mg> with the most 
preferred range, being; 50 to 20,000 Units/ing* ■ 

Polymer hydrolysis is accelerated at acidic or 
basic pH's and thus the inclusion of acidic or basic 
excipients can be used to modulate the polymer erosion 
ratsp The excipients- can be added as particulates> 
can be mixed with the incorporated EPo or can be 
dissolved within the polymer. ^ 
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Adttltivas to altar ralaaaa ratair dtei^aktioa 
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- ' , ,,p«!>.'- b*' fiao ,add^;to'"ti^ ipQ" to--, " « 

maintain it» potency teeending on th4 d^ratibn' of ~ 
releaBe. Stabilizars include- carbohydrates, amino 
acids « fatty acids, and surf actants and are kiiot^ %o 
those ekilled in the art; in addition, excipients 
which modify the solubility of B») such as salts 
complexing agents (albiwiii, protamine): can be used! to 
control the release rate of! the protein fron the ■ 
microspheres . ~ , 

Stabilizers for the EPO are based on ratio to 
the protein on a weight basis. Examples include 
carbohydrate such as sucrose, lactose, mannitol, 
dextran, and heparin, proteins such as albumin and 
protamine, anlno acids such as arginine^ glycine, and 
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;:inc* soluble =^ln^-' oilsi; ^^!Accbr<Siiiql:y'^^' Mfotein- i^'^P- ^"^-"'.^^ K ■ 
dissolved in a first solvent which is a watiir-slki^ible 
organic, organlc/a^iufcn^BV-oC binary: 'organic T6i>|f*irt-;-1- ■ 
^ai,<X, iMse or salt soiution (;t;h^ e^jeapB^latinClOwsif:)! 
■llie,. cOT4)onnd to tie incdrporated; in tha form' of va ' j, ' 
suspension > esulaioh;; solvtijcm or pArtio|e8, IsJlaiMea 
to the prptein solution. : This miktura is .tfctsh:; " l ^ i 
contacted with a second, liquid phase («ha cc^iitimious ^ 
phase), which (does not dissolve the proteins and has Z 
limited niscthlllty with the first solvent. the • " 
contliivMcms phase is pr<^^ I ; 

vegetable oil, s 11 icone oil or mineral oi 1 . ■ Vigorous 
agitation is applied; and the first solvent is removed 
undez: conditions sufficient to form microsi^ere8> I. 
usually by evaporation or extraction. " " 

Coatings can also be made onto microparticlec^. 
made of ' protein or non-protein polymers. To. make the 
coatings, (1) protein is first dissolved in a solvent; 
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Hydro|)hobic proteins have limited fifblubility in vater 
and^ are soluble in organic solvents/ aiguepus mixtures 
Of organic solvents^ and binary mixtures bf jarganic;: 
solvents. Examples of other useful proteins besides : 
prolamines are collagen, casein, and keratin 

Prolamines are characterized by having a large 
number of hydrophobic amino acids, such as glutamine, 
asparagine and proline* Prolamines are water- 
insoluble, but' are soluble in many, organic solvents, 
particularly alcohols, containing at least one percent 
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solutibna Of from about 1.0 to about 6 N 
(e.g: , KaCl, KBr)% : • : .: 

Many binary aolveiit' systena for- 2^in- are kno%m 
ill which the priiaary components jS>olyo^.s^ ; ^ 
espePially lower aliphatic alcohols, ketones, or * 
glycols ; and the secondary components are water, • 
aromatic hydrocarbons j halpgenated hydrocarbons, 
especially, chlorinated hydrocarbons, nitroparafflns, 
aldehydes and cyclic ethersi^ specific exampi;es \ 
include mixtures of alc<^ol8 and halbgenated 
hydrocarbons and mixtures of alcohols and propylene 
glycol with ethylene glycol* Binary solvent systems 
for prolamines such as sein are reported by Manley and 
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Suit^le surfactants, and methods oC ;jaa(» ehereof:^ are 
JOKwm' ,tp,.thps#^'aJcllied^ iii .the"^art."' ' 

: »rocf»e f or «>nii|g ^hf i^tolli Kl^oipherieJ ;; 
. The protein solution ms added to the odntihuous 
phase, and the first solvent removed,: fdr Sample; 
preferably by ey^ipbratioh/ or by soiwiit eactriJction, 
\mdeif conditions forming nlcrospherea . ] Efficient <:> 
mixinig caxi; be a|Bhlev)ed' by fast mechanical Stirring 
tising a homogenize^ and/or by using a baffled reactor 
to prevent laminar floy. If ""nebeesary, the mixture 
can be heated tb a temperature of from between 22 "^C - 
and about 45 for ;a period of between about 15 
minutes to 45 minutes* if heated, the mixture is 
first cooled to. room temperature, then the.: 
microspheres incorporating the compound are washed. 
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The properties of the adicrbaphercris! icah be - 
nodif led: for a given applicatlpn,; for exlunpia, by 
chemically aiid/or enzymatlcally altirihg^ the 
prpteln: prior to .forming, the nicrdaphcu^ Isuibh 
nodif Icatioha can produce, a protein | having :ehhance^^^ cmt 
altered thermal .atabili^y> surf aoa reactivity', 
lipophilicity,^ molecular weight, chargef; aheair: 
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The, functionality, surface properties 'and 
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modified by enzymatic treatment.:! S^br example, \, 
enzymatic : hydrolysis of zein,. having, a dimer molecular 
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The microspheree can be produced In a variety of 
sizes, ranging frosD nanoMter'rsized aicrosplMres^i^^^ 
an average size . of about 100 microns. ; Microspheres :; 
having an average particle size of f r<ha; : abNOUt:^ S0< to , ' 
ioio imito about 20 microns are ibre preferred for 
Enteral ^ administration cells./-'' 
Hicrosiiheres haying an average particle size !:Pf : frbn'' 
about 100 nm to about 5 microns/ are particularly 
preferred for use ih drug delivery because,, ' 
microspheres in/ this size! range may be absorbed intoj 
the bloodstream and/ or lymphatic system or T ' 

phagbcytized. . 'V. 
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. Protein coat inge are made usingi* a Ararlation' of 
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particles of noirH-unif orm shape/ nlcrqspheree and^ 
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; Microsphejres^ con^ BPO 'are pref erahly' l 

administered oraliy.^ These miqrpsphe^rea, depen<lin<i bn 
the chemical nature and size, ylll either be absorbed 
to, or passed through, the epithelial lining of the > 
gastrointestinal tract into the bloodstream or 
lymphatic systeai/ The £P0 is released from the " 
microspheres by diffusion, degradation, or a ' ' ! 
combination' of degradation arid diffusion, in the blood 
stream, lyi^hatic. system, epithelium, or at the 
surf ace of the epithelium. 
Parenteral Adaiiiiistratipa. 

Microspheres of less than 180 microns readily 
pass through a needle for intravenousTadministxation. 



Sir 



•• .«»•• ■•r'"-r,^.i'if:' v.^^^^> -.^'XV ' '>•;••■.: .--rU 



- ». / ■■ .. . , 

J 

I - :«-",,■ 
. . ■ . , 1 ' > • - 



1"^ Kl 



■v.' 



iiii iff 



SI . .i:: 



ii!» 



la.- 1 t; 



•[ .1: 



il ■** •.•» r.! ,ii 



li 



• 1 



2/20/2008, EAST Version: 2.2. 1.0 



C00024041.002 




r.i 



'3 



A 



5C- 



..." - 



lit 



.at 



w6 93/25221; 



ll c1 



n if: 



• 'SI 



IW "~ -a 



..4 



Sit* 

HJ' <■ 'Vii 



• ■ . 



{! 
i'i 



41 



T.;. •in I 11 

' 1 fij . ■ ! 



11.1 



■ IIS 



: sdltabie phaziDaceulbicaS carriers ^ tor &kBmplm, a 

2ivaxJLavxa* ^ ^ ^^.^ ,■ in ■ r a- 

SiOMrataiiapiia, intraanapular aii4 1 Zotrap^iritoiiaal 



ill A.t 



':^ :!i 



n 'i: 



JUbBi&iitrat ^- 

1".^ Hicrosptieres; produced a^ i d^aeribed above are 



HP 



snail enoiigh to be injected tiiroiigb a staridar 

for 



»9 



a. 



needle rundeir the > skin or^ into the 

J r. .- . ; /• ■ " 

subsei|uent release of iheprporated dn]ttf 
th9'='iii0ro8pfa(arB6."^ thcr jperitpneu]|' alAif ';in'lpca|;i)ili^ 
release of the h imprporated drug. » Hicrospli^res can 

imanini sation or 



ot^ 



»•«• n't 



'if 
v.. 



' ' >3i lii! 



fit 



■lis-, y-y: 



~P .-lit:- . 



oll^,^:-aa»:- bS: used mm a. . _ _ 

^ * . 

.'^irtO;: 

SI • IS - ■ • •• - ""^ 



.'i 



'ii: . _ m 

■ If , ' I'I* ^ 



1!! . 




those skilled in ther art-. 

The BiethbdS' are f urthiar • 

I*." ••» i«i ■. •« .. •• . - „ 

ref eirence to specif ic 

; & -."I hi! ' n 

ihcorporatioh and release of 'bioloiigicaliy^ a 
Snaqple Is Freparatieii. :pf ilBrbliiiiae; 

BPO. 



' i:!t 



:s 



la' A 



A solution of 




• • 4 . 



•ti 



.'a 



a ". .».«, SI 



300 



t 



4 



sodium chloride, B.o nM: spdium i^sphat^C 

pq^ssium; phosphate) was; qu4.ck. f roseti in liquid 

■ ■■ "■ ~ " * ■ ■ " . .1 - " ' . . • '■ 

nitrogen^ and lyophilized; fpi^ 48 hpurfe*: The '2 
iyophili|Bed powder, had a spebific activity ]!of:' 6<ilrO<bQ. 
ui^ts/ing' total' solids*^ :• " i ' - - 
, liyophiliized EPO (2.0 ag) was 
water 200 mg zein (Type. F^ooo, Freeman 
l\icahoe/' NYX, Was dissolved in 3.8 nl . of an ""aiqu^ous 
e&anoi! mixture (^00 jil water amd 3.6 mi iop^> 
^thanol) . The zein solution was then added ti> the £^ 
solution and gently . mlHed; * The zein EPO"; sQ);i)^ionv was 
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osing a Virtishear hpmogenizer and an ultraf ine 



I" , 



xai m 



. Ul #• 

i.". >/'■ fcl" 

■ T IJ 

-1 • . *_ . 

■f 1 #tl ..I 

. • ' " ,.• 

•'J i 



IS 

13 



4g rs 



■V. - !!1 

• I n u* 

.".I • 

ii j , . "i! 



ui- 



:3 



it 



t 

A, 4i 
5U ^i- 



kt . Li 
J 



t.- ' 



.>3 



2/20/2008. EAST Version: 2.2.1-0^ 



ft" 



C00024041 .00: 





,r - ■■ ■ . • ■: rj ■ 



.! ' "i is r-i a 

1 .1 t i-a I , 'J ' ji as. J.":! **,. 'T'' . 



»„ ■ r \ « -T ' ^3 ;■! ' - 53 . 3 'S rr 



,1., ■ ej* * ^i' ; ■ ■ •■'i 'vi a: " / =: " •' ■: - ?i / * - • •' .-J; ^ 



-asr 



*!•>•; ja :m « 

■ > ' 



. .1 



Id \t 

Si 



a- • .11! 

••1 sO - 1 

• J 

•. til 'Sf , '' 



g^hiii^aiuxr* , This aaiilsloh /w^&i tmcqi ad(^^4 1^^^ 250 aU. 
idrn §ilr prel^iiatecl to 6b'*G- a^|)Mx<fid' iiit|i'< ttn- jpyerhieadi 

tenperat»^ of ^' sb^c. .:^^^Tb;e4'€a]B|>arat^^ 
in :tlii range 45 to 50*C< with a^ heatliig block for ; 
tii^aiity minutas, 'after .:whleh rthel'i|l.icurps^ '!viar^. '\ . 
cq^ol^d to; roon tenperattire. It&ik .resulting^ , > 
micsrospheres .Vera raaheitl vltfa patrpieam>;:<^ to . 
remove the com oil and filtered, Dbe^ iaiorp&pheres 
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